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Abstract. The prevalence of childhood-onset type 2 diabetes mellitus has increased dramatically over the 
past two or three decades in Japan, but epidemiological and clinical data remain limited. This survey was 
conducted to elucidate the current use of antidiabetic medications and the efficacy, safety and problems 
associated with the use of these agents. Clinical data on 259 children (younger than 18 yr of age; 121 boys 
and 138 girls) with type 2 diabetes treated at 42 medical centers throughout Japan between June and 
September 2003 were analyzed. Sixty-nine percent of all the type 2 diabetic patients (78% of the boys, 63% 
of the girls) were obese (percent overweight > 20%) at the time of diagnosis. Overall, 172 subjects (66%) 
were treated using anti-hyperglycemic agents, including a-glucosidase inhibitors (a-GI), insulin, 
metformin and sulfonylureas (SUs). Many patients who were initially treated with a single medication 
eventually required insulin alone or in combination with an additional agent, suggesting that their diabetic 
control had deteriorated during the course of treatment. The HbAlc level of the 14 subjects who received 
only metformin decreased significantly without an improvement in obesity. Three cases with adverse 
events were reported, but causal relations with anti-hyperglycemic agents were not clear. In conclusion, 
mainly a-GI, insulin and metformin have been prescribed for childhood-onset type 2 diabetes patients in 
Japan. The results of this survey suggest that metformin is safe and effective for the treatment of type 2 
diabetes with obesity in children and adolescents. 
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Introduction 

The prevalence of childhood-onset type 2 
diabetes mellitus has increased dramatically over 
the past two or three decades in Japan (1). Several 
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Table 1 Prescribed medication for 172 type 2 diabetes patients in this survey 



Medicine 


Trade name 


Main effect 


a-Glucosidase inhibitors (GI) 


Basen, Glucobay 


inhibits absorption of carbohydrates in 
the small intestine 


Metformin hydrochloride 


Melbin, Glycoran, Medet 


decreases hepatic glucose output and 
peripheral insulin resistance 


Sulfonylureas 


Glimicron, Euglucon, Daonil, Rastinon 
Amaryl 


promotes endogenous insulin secretion 
promotes insulin secretion and 
decreases insulin resistance 


Nateglinide 


Starsis, Fastic 


promotes endogenous insulin secretion 
(quicker onset and shorter duration) 


Pioglitazone hydrochloride Actos 




decreases insulin resistance 


Insulin (injection) 


Penfill R, Penfill N, Penfill 30R 
Humacart R, Humacart N, Humacart 3/7 
NovoRapid, Humalog 


replacement of Insulin 



nation-wide surveys have been conducted, but 
epidemiological and clinical data remain limited 
(2). 

It is well known that life style modification and 
weight loss are the most important interventions 
that may realistically be expected to prevent 
disease progression and complications in type 2 
diabetes mellitus in adults (3, 4). If the treatment 
goals with nutrition education and exercise are not 
met, pharmacologic therapy is indicated for 
children with type 2 diabetes (5). Indeed, many 
pediatricians realize the necessity of medical 
therapy for type 2 diabetes in children, and 
research on oral anti-hyperglycemic agents for 
children and adolescents is warranted. 

The UK Prospective Diabetes Study (UKPDS) 
reported that intensive blood-glucose control with 
sulfonylureas (SUs) or insulin substantially 
reduced the risk of complications but not 
macrovascular disease in adult type 2 diabetes 
patients (6). The UKPDS also reported that, since 
intensive glucose control with metformin appears 
to decrease the risk of diabetes-related endpoints 
in overweight diabetic patients, and is associated 
with less weight gain and fewer hypoglycemic 



attacks than are insulin and SU, it may be the first- 
line pharmacological therapy of choice for these 
patients (7). Metformin has been recommended as 
a first choice for the treatment of type 2 diabetes in 
children and adolescents by the American 
Diabetes Association (ADA) (5). Metformin 
improves glycemic control by reducing hepatic 
glucose production, increasing insulin sensitivity, 
and reducing intestinal glucose absorption, 
without increasing insulin secretion (8, 9). In the 
U.S., metformin was approved by the FDA in 2000 
for the treatment of diabetes in children based on 
results from a randomized controlled trial (10). 

In Japan, no oral anti-hyperglycemic agents, 
including metformin, have been approved for 
children with type 2 diabetes by the Ministry of 
Health, Labour and Welfare. Furthermore, 
information on the efficacy, safety and problems 
associated with the use of anti-hyperglycemic 
agents for children is insufficient. 

This survey was conducted to elucidate the 
current use of antidiabetic medication and the 
efficacy, safety and problems associated with these 
agents in children and adolescents with type 2 
diabetes mellitus in Japan. 
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Subjects and Methods 

A questionnaire survey targeted councilors of 
the Japanese Society for Pediatric Endocrinology 
(JSPE) and members of the Japanese Study Group 
of Insulin Therapy for Childhood and Adolescent 
Diabetes (JSGIT) in February 2003, in advance of 
our main survey of current medical treatments for 
childhood-onset type 2 diabetes mellitus. Eighty- 
three (67%) of 124 members answered the 
questionnaire. Seventy-two doctors currently 
managed childhood-onset type 2 diabetes patients, 
and the total number was estimated to be 530 
patients. Seventy doctors agreed to participate in 
the main survey. Clinical data sheets were sent to 
the 70 members of the JSPE and JSGIT, who signed 
up to participate in this survey, in June 2003. 
Clinical data on 259 children (younger than 18 yr 
of age; 121 males and 138 females) with type 2 
diabetes treated at 42 medical centers throughout 
Japan were received between June 2003 and 
September 2003, and were then analyzed. 

The percent overweight was determined on 
the basis of the Japanese standard body weights for 
height by age and sex: (actual body weight - 
standard weight)/standard weight x 100 (%) (1 1). 

The study was approved by the institutional 
ethics review board of Tokyo Women's Medical 
University and informed consent was obtained 
from the patients and/ or their parents. 

Statistical Analysis 

The Mann- Whitney U, x 2 an d Fisher exact 
probability tests were used for statistical analysis. 
P values <0.05 were considered statistically 
significant. 

Results 

The ages of the 259 recruited patients were 
11.9 ± 2.1 yr (6-16 yr) at diagnosis and 14.4 ± 2.0 
yr (9- 1 7 yr) at survey. Their HbAlc were 8.8 ± 2.8% 
(4.4-18.4%) at diagnosis and 7.0 ± 2.2% (4.1- 
14.2%) at survey. The percent overweight values at 



diagnosis ranged from -21.0% to 166.2%. Sixty- 
nine percent (n=174) of 253 patients had a family 
history of diabetes: father, mother, siblings and/ or 
grandparents. 

Figure 1 shows the distribution of percent 
overweight at diagnosis of type 2 diabetes. 
Seventy-eight percent (n=93) of the boys and 63% 
(n=86) of the girls were obese (percent overweight 
>20%) at the time of diagnosis. Thirty-nine percent 
(n=47) of the boys and 23% (n=31) of the girls had 
percent overweight values >50%. 

One-hundred and seventy subjects (66%) were 
diagnosed through school-age screening for 
glycosuria. HbAlc levels of patients identified by 
school-age glycosuria screening were 8.4 ± 2.6% 
and most were asymptomatic. Eighty-nine 
patients were found by means other than school- 
age screening, and their HbAlc levels were 9.5 ± 
3.0%. HbAlc levels of patients identified by school- 
age glycosuria screening were significantly lower 
than those of the others (P<0.005). 

Eighty-seven (34%) of 259 subjects were 
treated without medication by adjusting their diet 
and physical activities. One-hundred and seventy- 
two subjects (66%) were treated using anti- 
hyperglycemic agents, including a-glucosidase 
inhibiter (a-GI), insulin, metformin, sulfonylureas 
(SUs) and nateglinide. Table 2 shows clinical 
characteristics of medicated and unmedicated 
subjects with type 2 diabetes. Percent overweight 
at diagnosis was higher in unmedicated (46.0 ± 
32.4%) than in medicated (34.9 ± 31.8%) patients 
(P<0.005). HbAlc levels of unmedicated patients 
were lower than those of medicated patients at 
both diagnosis (7.3 ± 2.1% vs. 9.5 ± 2.8%, P<0.0001) 
and survey (5.9 ± 1.2% vs. 7.4 ± 2.4%, P<0.0001). 
The frequency of a family history of diabetes was 
significantly higher in medicated (75.9%) than in 
unmedicated (55.2%) patients (P<0.005). 

a-GI was the most commonly used anti- 
hyperglycemic agent, followed by insulin, 
metformin, SUs, nateglinide and a combination of 
a-GI and metformin (Table 3). Figure 2 shows the 
distribution of HbAlc at the time of diagnosis 
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Fig. 1 The percent overweight distribution of patients at the time of type 2 diabetes 
mellitus diagnosis. The percent overweight was determined on the basis of the 
Japanese standard body weights for height by age and sex: (actual body weight - 
standard weight)/ standard weight x 100 (%). Seventy-eight % (n=93) of the boys 
and 63% (n=86) of the girls were obese (percent overweight >20%) at the time of 
diagnosis. 



Table 2 Clinical characteristics of medicated or unmedicated patients with type 2 diabetes mellitus 

Unmedicated Medicated P 

n=87 (34%) n=172 (66%) 

Age at diagnosis (yr) 12.2 ± 1.8 (6-15) 11.8 ± 2.1 (7-16) N.S. 

Gender (male/female) 44/ 43 77/ 95 N.S. 

Percent overweight at diagnosis (%) 46.0 + 32.4 (-21.0-135.6) 34.9 + 31.8 (-18.0-166.2) PO.005 

HbAlc at diagnosis (%) 7.3 ± 2.1 (4.4-14.9) 9.5 ± 2.8 (4.6-18.4) PO.0001 

HbAlc at survey (%) 5.8 ± 1.2 (4.1-10.6) 7.4 ± 2.4 (4.3-14.2) PO.0001 

Duration from diagnosis to survey (mo) 22+ 17(0-69) 33 + 26 (0-124) PO.005 

Family history of diabetes 48/ 87(55%) 126/ 166 (76%) PO.005 

Drop-out from follow-up 5 (6%) 5 (3%) 

Transfer to other department or clinic 6 (7%) 0 (0%) 



according to the prescribed medication. a-GI was 
prescribed mainly for children with a lower HbAlc 
level (8.1 ± 2.5%), while insulin was prescribed 
mainly for subjects with a higher HbAlc level (11.3 
± 2.6%) at the time of diagnosis (Table 3, Fig. 2). 
Metformin and SUs were given mainly to subjects 
with moderate levels of HbAlc, while metformin 



was prescribed mainly for subjects with a higher 
percent overweight (49.9 ± 29.9%) in contrast to 
SUs in subjects with lower percent overweight 
(2 1.4 ± 28.1%) at the time of diagnosis (Table 3, Fig. 
3). 

Table 4 shows age, HbAlc and percent 
overweight at the time of survey according to the 
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Table 3 Age, HbAlc and percent overweight at the time of diagnosis according to pre- 
scribed medications 



Medications 


n 


Age at diagnosis (yr) 


HbAlc (%) 


Percent overweight (%) 


None 


87 


12.2 ± 1.8 


7.3 ±2.1 


46.0 ±32.4 


a-GI 


61 


11.1 ±2.2 


8.1 ±2.5 


31.1 ±28.5 


Insulin 


51 


12.3 ± 1.7 


11.3±2.6 


31.8 ±29.7 


Metformin 


24 


12.8 ± 1.9 


9.3 ± 1.9 


49.9 ±29.9 


Sus 


17 


11.6 ±2.3 


9.2 ±2.3 


21.4 ±28.1 


Nateglinide 


5 


11.0 ± 1.7 


9.2 ±2.5 


23.5 ±5.6 


a-GI + Metformin 


4 


10.8 ±2.2 


8.2 ± 1.9 


105.4 ±43.1 



Other medications such as a-GI+Insulin (n=2), a-GI+SUs (n=2), and Metformin + SUs (n=2) 
were prescribed. 




9~10 10 — 1 1 11- 
HbA1c(%) 



2~13 13 — 14 



Fig. 2 Distribution of HbAlc at the time of diagnosis according to prescribed medication. 
Mainly a-GI was prescribed for children with a lower HbAlc level, while mainly insulin 
was prescribed for children with a higher HbAlc level. Metformin and SUs were mainly 
prescribed for children with a moderate HbAlc level. 



prescribed medication. Many patients who were 
initially treated with a single agent eventually 
required combination therapy with an additional 
medication. 

Twenty-three (38%) of 6 1 patients who started 
with a-GI alone remained on monotherapy with a- 
GI. However, 10 (16%) of 61 patients who started 



with a-GI were given insulin therapy, 14 (23%) 
were also given metformin, 9 (15%) had SUs added 
to their treatments, and for 8 (13%) nateglinide 
was added (Fig. 4). The addition of another agent 
to a-GI treatment for 59% of patients suggests that 
their diabetic control had not changed for the 
better or had deteriorated during the course of 
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Fig. 3 Distribution of percent overweight at the time of diagnosis according to 
prescribed medication. Metformin was prescribed mainly for subjects with a 
higher percent overweight, while SUs was given to those with a lower percent 
overweight at the time of diagnosis. 



Table 4 Age, HbAlc and percent overweight at the time of survey according to prescribed medi- 
cations 



Medications 


n 


Age at survey (yr) 


HbAlc (%) 


Percent overweight (%) 


Insulin 


38 


15.2 ± 1.7 


7.9 + 2.6 


23.4 + 24.3 


a-GI 


28 


13.6 + 2.2 


6.2+ 1.3 


32.2 + 29.0 


Metformin 


23 


14.6 ± 1.5 


6.7+ 1.7 


39.4 + 22.7 


Insulin + Metformin 


8 


15.3 + 2.2 


10.1 + 2.3 


28.1 ± 14.1 


a-GI + Nateglinide 


8 


13.3 + 2.5 


6.4 + 0.6 


5.4+18.7 


Insulin + a-GI 


7 


15.6 + 2.0 


8.5 + 2.6 


28.9+15.5 


SUs 


6 


14.3 + 2.1 


7.4+1.6 


-8.3 + 2.2 


a-GI + Metformin 


6 


15.8 + 0.7 


8.5 + 2.7 


28.8 + 27.9 


Metformin + SUs 


5 


14.4 + 2.9 


8.7+ 1.3 


37.1 + 30.9 


Nateglinide 


4 


13.5+1.5 


6.6 + 0.7 


14.1 + 9.4 


Metformin + Nateglinide 


4 


15.0 + 1.2 


5.3 + 0.3 


50.4+ 11.7 


No medicine 


9 


15.3 + 0.8 


6.2+1.9 


42.3 + 20.9 



Other regimens such as a-GI + Metformin + SUs (n=3) and a-GI + SUs (n=2) were prescribed. 
Survey was conducted from June to September in 2003. 



treatment. 

Two (8%) of 24 patients who started with 
metformin alone were given insulin therapy (Fig. 
5). On the other hand, 13 (25%) of 51 patients who 



started with insulin alone were able to discontinue 
insulin therapy, suggesting recovery of 
endogenous insulin secretion (Fig. 6). 

Fourteen subjects from 8 centers were treated 
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Initial Medication 



a-GI 



61 



At Survey 




No Medication 


1 


2% 




a-GI 


23 


38% 




a -Gl + Metformin 
a -Gl + SU 
a-GI + Metformin + SU 
a -Gl + Nateglinide 


6 
3 
3 
7 


32% 


Metformin 
Metformin + SU 
Metformin + Nateglinide 


3 
1 
1 


9% 




Insulin 
a-GI + Insulin 
Metformin + Insulin 


5 
4 
1 


16% 




Drop-out 


2 


3% 



Fig. 4 Changes in medication during treatment in cases initially treated with a-GI. 
Twenty-three (38%) of 61 patients who started on a-GI alone remained on a-GI 
monotherapy. However, 10 (16%) of 61 patients who started on a-GI were also 
given insulin therapy, metformin was added in 14 (23%), cases SUs in 9 (15%), and 
nateglinide in 8 (13%). 



Initial Medication 



At Survey 



Metformin 



24 




No Medication 


2 


8% 




Metformin 


13 


54% 




a-GI + Metformin 
Metformin + Pioglitazon 


4 
1 


21% 




Insulin + Metformin 


2 


8% 




Treatment discontinued 
due to adverse events 


2 


8% 



Fig. 5 Changes in medication during treatment in cases initially treated with 
metformin. Two (8%) of 24 patients started on metformin alone, and insulin 
therapy was later added. 



with metformin alone (Table 5). Regarding the 
metformin dosage, 7 of the 14 received 500 mg or 
less, 5 were given 750 mg, and 2 subjects received 
1000 mg. The HbAlc level of the 14 subjects who 



received only metformin decreased significantly 
from 9.1 ± 1.9% to 6.7 ± 1.3% (P=0.001) without a 
significant improvement in obesity (Table 5). 

Three cases with adverse events were 
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Initial Medication 



At Survey 




Insulin 



No Medication 


5 


10% 




a-GI 
Metformin 
Metformin + Nateglinide 


3 
3 
2 


16% 




Insulin 


30 


59% 




Insulin + Metformin 
Insulin + a-GI 
Insulin + a-GI + Metformin 
Insulin + ar-GI + SU 


i 

1 


14% 



Fig. 6 Changes in medication during treatment in cases initially treated with insulin. 
Thirteen (25%) of 51 patients who started on insulin alone were able to discontinue 
insulin therapy, suggesting the recovery of endogenous insulin secretion. 



Table 5 Changes in HbAlc and percent overweight in 14 type 2 diabetes patients treated with met- 
formin alone 





n 


At diagnosis At survey P value 


Age (yr) 


14 


12.9 ±1.6 14.4+1.4 
(9-15) (12-17) 


Gender 




Male 4, Female 10 


Reported from 




8 Centers 


Dose of Metformin 




500 mg/d (n=7), 750 mg/d (n=5), 1000 mg/d (n=2) 


HbAlc (%) 


14 


9.1 + 1.9 6.7+1.3 P=0.001 
(6.3-12.5) (4.8-9.3) 


Percent Overweight (%) 


11 


59.2 + 37.0 56.8 + 44.6 NS 
(28.6-161.8) (18.8-187.9) 


Complications 




Fatty Liver (n=6), Hyperlipidemia (n=4) 



reported (Table 6), but causal relations with 
metformin were not clear. There were no reports 
of lactic acidosis among these patients. 

Discussion 

School-age screening for glycosuria has 
proven useful for finding diabetes mellitus in 
Japan, but a follow-up system for the diabetic 



patients identified has not yet been established in 
many regions of Japan. Furthermore, the precise 
number of children and adolescents with 
childhood-onset type 2 diabetes in Japan is 
unknown. The nation-wide survey in 1999 by Ohki 
et al. recruited 812 patients less than 18 yr of age 
with type 2 diabetes mellitus in Japan (2). They 
estimated that the prevalence of type 2 diabetes in 
Japan was 3.25: 100,000 children. In 2000, 1,019 
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Table 6 Three cases with adverse events reported in this survey 



Case 


Age 


Gender 


Medication 


Adverse event 


1 


12 


boy 


Metformin (Glycoran), 


Increased serum AST and ALT 








3 tab/d for 1 month 


(Fatty liver suspected..) 


2 


14 


boy 


Metformin (Glycoran), 


Acute pancreatitis 








3 tab/d for 1 year 


(Patient had extremely high triglycerides.) 


3 


16 


boy 


Glymicron, Metformin (Melbin), 


Transient serum CK increase to 818 U/ml 








and Lipitol etc. 





patients with type 2 diabetes and 3,740 with type 1 
diabetes were registered with the official fund for 
chronic diseases in children and adolescents in 
Japan (12). In our survey, about 530 patients with 
type 2 diabetes were estimated to be under the 
management of pediatric endocrinologists in 2003 
in Japan and clinical records of 259 patients were 
obtained and analyzed. The present survey may 
represent one half to one quarter of the population 
with childhood-onset type 2 diabetes in Japan. 
This survey revealed the clinical characteristics of 
childhood-onset type 2 diabetes and current 
medical treatment for type 2 diabetes by pediatric 
endocrinologists in Japan. 

This survey also revealed that 78% of the boys 
and 63% of the girls were obese (percent 
overweight >20%) at the time of their diagnosis. 
Obesity was confirmed to be one of the main 
factors associated with a childhood-onset type 2 
diabetes in Japan. It was notable that the percent 
overweight distribution was similar between male 
and female patients except for a high frequency in 
non-obese female patients with 0-10% of percent 
overweight (Fig. 1). No individual in this non- 
obese female population (n=25) had positive 
GADAb titers. The frequency of a family history of 
diabetes in this non-obese female population was 
slightly higher (76%) than that of the obese 
population (68%), suggesting that this non-obese 
female population maybe associated with stronger 
genetic factors including MODY. 

In total, 172 subjects (66%) were treated with 
anti-hyperglycemic agents. The frequency of anti- 
hyperglycemic agent usage has doubled, as 



compared to the approximately one third of 
patients who were on medication in the survey of 
1999 by Ohki et al. (2). Mainly a-GI, insulin and 
metformin are currently prescribed for childhood- 
onset type 2 diabetes patients. a-GI is used mainly 
for children with a lower Hb A 1 c level, in contrast to 
insulin which is mostly prescribed for subjects 
with a higher HbAlc level at the time of diagnosis 
(Table 3, Fig. 2). Metformin and SUs were 
prescribed mainly for subjects with moderate 
levels of HbAlc, metformin mainly for those with a 
higher percent overweight in contrast to SUs given 
to subjects with a lower percent overweight at the 
time of diagnosis (Table 3, Fig. 3). The choice of 
these medications in this survey is considered to be 
reasonable, given the functional mechanism of 
each agent (Table 1). 

After the start of treatment with a single 
medication, combination therapy with an 
additional agent increased in many patients, 
suggesting that their diabetic control had not 
changed for the better or had deteriorated during 
the course of treatment. Further study to clarify 
the clinical characteristics of patients with poor 
diabetic control during the course of treatment 
may be necessary. 

Medication for children with type 2 diabetes 
has not been approved by the Ministry of Health, 
Labour and Welfare. Anti-hyperglycemic agents 
except for insulin are all off-label pharmaceuticals 
for children with diabetes in Japan. This situation 
may not be unusual worldwide. 

The American Diabetes Association 
Consensus Statement in 2000 was, "Of note is the 
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fact that efficacy and safety data are not available 
for children nor are any of the oral drugs FDA 
approved for use in children. ... If treatment goals 
with nutrition education and exercise are not met, 
pharmacologic therapy is indicated. The first oral 
agent used should be metformin (5)". In the U.S., 
metformin was approved in 2000 by the FDA for 
use in children (older than 10 years of age, 
maximum dose: 2000 mg/day), based on the 
results of a randomized controlled trial (10). 

In the UKPDS report, metformin similarly 
improved HbAlc level as did SUs and insulin 
therapy but did not induce weight gain (7). In 
meta-analysis metformin lowers blood glucose and 
HbAlc significantly, compared with placebo, and 
the body weight is significantly lower after 
metformin treatment compared with SU treatment 
because of an increase in body weight after SU 
treatment (13). Our survey reveals that the HbAlc 
level of the 14 subjects who received only 
metformin decreased significantly without a 
remarkable change of percent overweight (Table 
5). 

Lactic acidosis is a life-threatening condition 
characterized by low arterial pH (<7.35) and 
elevated arterial lactate levels (>5.0 mEq/1). Lactic 
acidosis is precipitated by phenformin, abiguanide 
formerly used to control hyperglycemia in type 2 
diabetes. Metformin is now the only biguanide in 
general use, since it has a 10-20-fold lower risk of 
lactic acidosis than phenformin, and is regarded as 
a safe drug provided it is not used in at-risk 
patients, such as those with renal failure (14). 
There is no evidence to date that metformin 
therapy is associated with an increased risk of 
lactic acidosis or with increased levels of lactate 
compared with other antihyperglycemic 
treatments if the drugs are prescribed under study 
conditions, taking into account contraindications 
(15). Three cases with adverse events were 
reported (Table 6), but causal relations with 
metformin were not clear, and there were no 
reports of lactic acidosis among 5 1 patients treated 
with metformin in this survey. These results 



provide very useful and important information for 
us. 

In conclusion, mainly a-GI, insulin and 
metformin have been prescribed for childhood- 
onset type 2 diabetes patients in Japan. This 
survey suggests that metformin is safe and 
effective for the treatment of type 2 diabetes with 
obesity in children. Additional studies on the 
efficacy and safety associated with a higher dosage 
(1000-1500 mg) of metformin in Japanese 
children may be required. Furthermore, we hope 
that a medication for children with type 2 diabetes 
will be approved by the Ministry of Health, Labour 
and Welfare in the near future. 
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and Development; Hiroyuki Tanaka, Okayama 
University; Masakuni Tokuda, Tokuda Kodomo 
Clinic; Yoshikazu Nishi, Hiroshima Red Cross 
Hospital; Soroku Nishiyama, Kumamoto 
University; Keiichi Hanaki, Tottori University; 
Masao Hayashi, National East Saga Hospital; 
Hirohiko Higashino, Kansai Medical University; 
Humi Arai, Shinshu University; Shinichiro 
Miyakawa, Hiroshima University; Ryuichi 
Kuromaru, Kyusyu University; Shigeki Miyamoto, 
Chiba Children's Hospital; You Mogi, National 
Defence Medical College; Tetsuo Taguchi, Niigata 
Prefectual Shinhotta Hospital; Ichiro Yokota, 
University of Tokushima. 
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